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(71) I, Gunter Eberle, a German 
citizen, trading as Andreas Hettich, of 
Gartenstrasse 100, 7200 Tuttlingen, Ger- 
many, do hereby declare the invention, for 
5 which I pray that a patent may be granted 
to me, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

This invention relates to a vessel carrier 
10 for receiving test vessels such as, for ex- 
ample, test-tubes for centrifuges, which car- 
rier is pivotably suspended by means of 
pivot pins and bearing grooves in a centri- 
fuge head. 

15 The vessel carriers hithereto used for re- 
ceiving several test vessels, for example, 
test-tubes, were machined from a solid block 
of light metal and either provided with 
individual blind hole bores of a diameter 

20 equal to that of a test-tube or with a sub- 
stantially square recess for receiving a vessel 
holding frame. The vessel carriers which 
were only provided with individual blind 
hole bores, each for receiving one test-tube, 

25 had not only the disadvantage that they were 
very expensive because they had to be ma- 
chined from a solid block in order to have 
the necessary strength, but they had a very 
large mass which during centrifuging re- 

30 suited in exceedingly high centrifugal forces. 
A further drawback consisted in that for the 
protection of the test-tubes in the individual 
blind hole bores, rubber stoppers had to be 
inserted but nevertheless breakage of test 

35 tubes frequently occurred during centrifug- 
ing and the subsequent cleaning of the blind 
hole bore concerned was complicated and 
troublesome. 
Even those vessel carriers which were 

40 proided with a substantially square hollow 
space for the simultaneous receiving of 
several test vessels with a vessel holding frame 
had to be machined from a solid block and 
were therefore expensive and heavy, that is, 

45 they also produced exceedingly Iiigh centri- 
fugal forces which had to be counteracted 
b y the bearing piv ots. Due to these high 



centrifugal forces in both known types of 
construction, it was not even possible to 
make the bearing pivots separately as in- 50 
dividual parts and insert them subsequently 
in the vessel carriers, because neither screw 
connections nor rivetting withstood the very 
great centrifugal forces. This meant that even 
the bearing pins had to be machined from 55 
solid material. 

A further considerable disadvantage of 
the known vessel carriers is that because the 
vessel carriers are closed at the side and 
consist of non-transparent material, for the 60 
most part of steel, they prevent any view 
from the side of the lower part of the test- 
vessels. One has therefore to arrange the 
duration of centrifuging either according to 
experience or by trial and error tests in 65 
which the centrifuge has to be stopped 
several times and the individual test vessels 
removed for inspection. Of course this con- 
siderably disturbs the working cycle. 

An object of the present invention is to 70 
provide a vessel carrier which obviates all 
these drawbacks, which is cheaper to pro- 
duce, which is lighter and which is easy to 
handle. Furthermore it appertains to the 
object to form the vessel carrier such that 75 
several test vessels, for example, test-tubes 
are insertable simultaneously battery-wise 
and are removable for further use. A vessel 
holding frame is also to be provided which 
allows all round viewing into the lower part 80 
of the test vessels in order to give die labora- 
tory technicians the possibility of perceiving 
at a glance the result of the centrifuging in 
all test vessels without each vessel having to 
be removed individually. 85 

Another object of the invention is to pro- 
vide a vessel carrier which permits continu- 
ous observation of the material being centri- 
fuged during^ the centrifuging thereof so 
that the duration of centrifuging is no longer 90 
dependent on estimated values or experience 
but may be made directly dependent on the 
effects of centrifuging that is, on the com- 
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pletc depositing of sediment in the test 
vessels. 

There is formed according to the inven- 
tion a vessel carrier for receiving test vessels 
5 such as, for example, test-tubes for use in 
centrifuges, the carrier being capable of 
being pivotably suspended on a centrifuge 
head when the carrier is in use, the means 
of suspension including lateral bearing pins 

10 provided on the carrier and arranged to be 
located in bearing grooves in the said head, 
said carrier being characterised by a sub- 
stantially U-shaped stirrup formed with a 
base plate provided with upstanding arms on 

15 which the bearing pins are mounted adjacent 
to the free ends of said arms, a beaker for 
insertion in a positive locking manner in 
said stirrup, a test vessel holding framejor 
insertion in said beaker, and said holding 

20 frame having walls formed with openings 
or windows in lower portions thereof. 

The vessel carrier has substantial advan- 
tages compared with the arrangements 
known hithereto. . 

25 The stirrup which is supsended in a rock- 
ing manner in the head of the centrifuge and 
which during centrifuging has to take up all 
centrifugal mass forces is substantially more 
simple and cheaper to produce and it is sub- 

30 stantially lighter so that the centrifugal 
forces to be resisted by the pivots are sub- 
stantially less and allow a substantially 
hisher centrifugal speed and a lighter con- 
struction of the centrifuge head. The beaker 

35 which is held in a positively locking manner 
in the stirrup, is likewise simple and cheap 
to produce, and is also of very light weight 
so that it does not contribute substantially 
to increasing the centrifugal forces. The 

40 actual object of this beaker is, in case of a 
breakage of a test vessel, to receive the 
vessel's contents as well as the broken 
material, for example, the glass fragments 
of a test-tube, and to take care that neither 

45 the liquid nor the vessel fragments are 
thrown into the centrifugal drum. In this 
way upon breakage of a test vessel occur- 
ring, the centrifugal drum is prevented from 
beine soiled and an imbalance thereof pre- 

50 vented. As is known, several vessel carriers 
are simultaneously suspended symmetrical to 
their middle axis on the centrifuge head 
during each centrifuging procedure so that 
the centrifuging operation can be carried out 

55 as free from unbalance as possible. 

The vessel holding frame which is inserted 
in the beaker and receives the individual 
test vessels batterywise has the advantage 
that simultaneously in a single operation 

60 several test vessels can be handled so that 
the mistaking of individual test vessels is 
substantially prevented. In addition, these 
vessel holding frames are very useful as 
stands for several test vessels and may be 

65 placed on a suitable storage surface before 



and after centrifuging. Due to the fact that 
the lower portions of the side walls of mo 
vessel holdinc frames are formed with 
openings, tlm allows the laboratory tech- 
nician a view at any time of all the test /u 
vessels and their contents so that it is not 
necessary to remove the individual vessels 
from the holding frame for visual examina- 
tion. This vessel holding frame can also be 
made in a simple manner and cheaply. As 75 
it is only the base of the frame on which the 
test vessels stand that is subjected to the 
centrifugal forces of the test vessels and 
their contents, the vessel holding frame does 
not need to be particularly strong and may 80 
therefore be made, for example, of light 
plastics or of any other light material in a 
liehtweieht construction. b 
"The vessel carrier according to the inven- 
tron therefore has, compared with known 85 
arrangements used for the same purpose, 
the advantages that it is more simply made, 
and is cheaper and lighter. Also the handling 
of the test vessels is simplified and this saves 
work. 90 

In a further embodiment of the invention, 
the stirrup and the base plate are made in 
one piece. This measure brings about a fur- 
ther cheapening and simplification of the 
manufacture. . •» 

According to the size of the stirrup, it 
may be expedient for the stirrup and the 
base plate to be made separately and the 
base plate screwed or otherwise positively 
connected to the stirrup. # 10U 

Compared with the known vessel carriers 
in which the bearing pivots are machined in 
one piece from a solid block, in a further 
embodiment of the invention the bearing 
pivots are rivetted to or screwed into the 1U!> 
arms of the stirrup. This measure likewise 
brings about further cheapening and simpli- 
fication of the manufacture. 

In a further advantageous construction of 
the invention, the stirrup is formed of plas- 110 
tics or lisht metal. It is expedient to provide 
the stirrup with an upper holding frame and 
to provide upriffht securing parts on the 
upper face of its base plate, these securing 
parts beine, for example, bars, pins, flanges 115 
or the like for holding the beaker. 

Thereby the beaker is securely held in 
a simple manner and it is not necessary to 
provide walls or other parts of the beaker 
with any holding sections with which it can 120 
be firmly held on the stirrup. 

It is also expedient and advantageous to 
provide the base plate with a trough for 
receiving the under part of the beaker 

In a particularly advantageous embodi- 125 
ment of the invention the stirrup is con- 
structed to receive several beakers and /or 
vessel holding frames. 

It is thereby possible to accommodate in 
one stirrup several vessel holding frames of 130 
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standard size each in a separate beaker or 
collectively in a single large beaker. 

In this latter embodiment the single large 
beaker is of a size which corresponds to the 

5 size of the stirrup, and in which beaker 
several smaller holding frames of standard 
size are inserted. Thereby a further cheapen- 
ing and saving in weight accompanied by 
an increase in the number of test vessels 

10 suspended on the centrifuge head is attained. 
The beaker itself has thin walls made 
from plastics material which is resistant to 
acids, lyes or other corrosive chemicals. 
Thus damage to the beaker is avoided if, for 

15 example, a test vessel breaks and its con- 
tents flows into the beaker. 

In a very simple embodiment of beaker 
two opposite side walls thereof are formed 
with indenations for receiving the stirrup 

20 arms. 

A very desirable feature is that the beaker 
should be formed of clear transparent syn- 
thetic material, for example, "Plexiglass" 
(Trade Mark). Thus it is not only possible 

25 for the contents of the individual test vessels 
to be observed from outside through the 
beaker wall and the lateral openings of the 
vessel holding frame, but it is also possible 
to continuously monitor the change in the 

30 state of the contents of the test vessels during 
cenutrifuging and utilize photo-electric 
means responsive to the change in transpar- 
ency of the contents to control the centri- 
fuge. This is because opaque sediment tends 

35 to accumulate at an end of a test vessel 
during centrifuging whilst the remaining con- 
tents become increasingly more clear and 
transparent 
Therefore in a further embodiment of the 

40 invention one or more photo converters are 
provided over the trajectory of the vessel 
carrier and one or more stroboscopic lamps 
provided under the trajectory and arranged 
to flash at a frequency adapted to the speed 

45 of the centrifuge. 

The use of a stroboscopic lamp makes it 
possible to illuminate the contents of the 
vessels in the individual vessel carriers via 
the transparent beakers so that the illumina- 

50 tion when detected photo-electrically triggers 
the automatic switching off of the centrifuge 
when the contents of the test vessels have 
been sufficiently centrifuged. 

If desired the positions of the photo con- 

55 vertors and stroboscopic lamps can be inter- 
changed, but it is particularly desirable that 
the photo converter should be as near the 
trajectory as possible. 
To increase the responsive sensitivity of 

60 the monitoring means it is preferred to pro- 
vide two groups of photo converters, one 
group responding to bright-dark reflection 
and the other group responsive to dark- 
bright reflection and both groups produce, a 

65 control signal via logic circuitry. 



The vessel holding frame can be suitably 
formed with a substantially square hollow 
body having side walls formed with open- 
ings, a floor and a solid upper part which is 
formed with through perpendicular bores 70 
arranged in rows, each bore being adapted 
to receive a test vessel. 

The invention will now be further des- 
cribed with reference to the accompanying 
drawings: — 75 

Fig. 1 is an exploded view in perspective 
of the three essential main components of a 
vessel carrier formed according to the in- 
vention, namely a stirrup, a beaker and a 
vessel holding frame; 80 

Fig. 2 is a section on line A — A through 
a side wall of the beaker of Fig. 1; 

Fig. 3 is a section through another em- 
bodiment of stirrup; 
Fig. 4 is a section on line B — B in Fig. 3; 85 
Fig. 5 is a section on line C — C in Fig. 3; 
Fig. 6 is a perspective view of the com- 
ponents in Fig. 1 assembled together; 

Fig. 7 is a view from above, on a smaller 
scale of a head of a centrifuge; 90 

Figs. 8 and 9 are plan views of two differ- 
ent methods of mounting a plurality of vessel 
holding frames in vessel carriers formed 
according to the invention; 

Fig. 10 is a perspective view of another 95 
embodiment of stirrup; 

Fig. 11 is a section through a fragment 
of a base plate of another embodiment of 
stirrup; 

Fig. 12 is a diagrammatic view of an 100 
arrangement of a photo converter and a 
stroboscopic lamp respectively disposed 
above and below the trajectory of the vessel 
carrier in the drum of a centrifuge. 

Referring to Figs. 1, 2 and 6 the vessel 105 
carrier according to the invention comprises 
a U-shaped stirrup 1 having a base plate 2 
and bearing pins 3 provided adjacent to 
upper ends of arms upstanding from the base 
plate, a beaker 5 and a vessel holding frame 110 
6. 

In Figs. 1 and 2 the stirrup arms 4 are 
welded to sides of the base plate 2 at posi- 
tions substantially mid-way along the sides 
to form the stirrup. The beaker 5 is prefer- 115 
ably formed of transparent plastics material 
and has relatively thin walls and thin base. 
This beaker is shaped to fit in the stirrup 
and opposite side walls 8 and 9 each formed 
with a groove 10 adapted to receive a stirrup 120 
arm 4 to prevent dislodgment of the beaker 
in either direction indicated by the double 
headed arrow 7 (Fig. 1) when the beaker is 
in position as shown in Fig. 6. 

The holding frame 6 is relatively close fit 125 
in the beaker 5. The frame is substantially a 
hollow body of a cube or cuboid shape 
formed with windows or openings 11 in 
lower portions of its side walls. The frame « 
has a base 12 and the upper part 13 of the 130 
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frame is formed with a plurality of sub- 
stantially perpendicular through bores 14 
disposed in rows to receive test vessels 15, 
for example test-tubes, which have lower 
5 ends resting on a loose cushion 16 on the 
base 12. 

When it is wished to centrifuge the con- 
tents of the test vessels 15 to force solids to 
the closed ends of the vessels as sediments, 

10 the vessels are placed in the frame 6 which is 
then inserted into the beaker 5. The beaker 
is placed in the stirrup 1 to complete the 
vessel carrier which is then suspended like 
a swing on a head 17 on a centrifuge. This 

15 suspension is achieved by locating the pins 
3 in grooves 18 formed on opposite sides of 
a recess 19 in the head. 

After centrifuging is completed the whole 
carrier can be lifted off the head by a 

20 laboratory technician or only the beaker 
and frame can be removed from the stirrup 
and replaced by another beaker and frame 
containing further test vessels containing ma- 
terial to be centrifuged. By means of the 

25 windows 11 the technician can, before and 
after centrifuging, observe the appearance 
of the contents of the test vessels without 
removing individual vessels from the frame. 
In the embodiment of stirrup I 1 in Figs. 

30 3, 4 and 5 a saddle part is bent into a U 
shape to provide arms 4 1 and a bridging 
piece 20 to which a base plate 21 is secured 
substantially centrally by screws 22. To en- 
sure plate 21 is located firmly in place it is 

35 formed with recesses 23 which snugly and 
engageably receive the arms 4 1 provided 
with bearing pins 3 1 rivetted to the arms. 
In this embodiment welding work is un- 
necessary and the stirrup is formed of two 

40 parts, a base plate 21 and a U-shaped 
flexible part. . 

The further embodiment of stirrup l 11 in 
Fig 10 is of a construction similar to that 
in Figs. 3 to 5 in that it has a U-shaped 

45 part bent from flat material to form two 
stirrup arms 28 interconnected by a bridging 
piece 27 to which a base plate 25 is secured 
by screws 26. 
Besides carrying bearing pins 29 the arms 

50 28 also mount a rail or frame 30. The stirrup 
l 11 is dimensioned to receive and support 
four vessel holding frames 6. Two different 
arrangements are shown in Figs. 8 and 9. 
In Fig. 8 each of the four holding frames 6 

55 is mounted in an individual beaker 5 whilst 
in Fie. 9 the four frames 6 are all mounted 
in a common beaker 33. It should be under- 
stood however that a single large holding < 
frame can be provided to occupy beaker 33 

60 if desired. 

The larger stirrup 1" cannot be mounted 
on the same size of centrifuge head 17 as 
the smaller stirrup 1, and 1* consequently 
the larger stirrup is mounted on a larger 

65 head possibly on a larger centrifuge. Never- 



theless the larger stirrup 1" can be con- 
structed to simultaneously support a plural- 
ity of the standard frames 6 and beakers 5 
dimensioned for use with the stirrups 1 
and I 1 

As shown in Fig. 11, the base plate 25 
can have a trough 31 secured thereto by 
screws. This trough is to hold and position 
the beaker or beakers mounted in the stirrup 
1". As an alternative to the trough 31, 75 
flanges 32 can be mounted around the peri- 
phery of the base plate. . 

In Fig. 12 the head 17 is mounted in a 
centrifuge drum 35 closed by a lid 36. In 
this Fig. head 17 is shown rotating and 80 
carrying a vessel carrier constituted by the 
stirrup 1 containing the beaker 5 and the 
vessel holding frame 6 which contains test 
vessels 15. The beaker is transparent and 
formed, for example, of "Plexiglass" (Trade 85 
Mark) so that the contents of the test vessels 
are visible through the windows or openings 
11. A photo convenor 37 is mounted in the 
lid 36 over and closely adjacent to the 
trajectory of the vessel carrier. A strobo- 90 
scopic lamp 38 is mounted under the trajec- 
tory and directly below the photo convenor. 
This lamp is arranged to emit pulses or 
flashes of light, the frequency of the pulses 
being synchronised with the speed of the 95 
head 17 and to the number of vessel carriers 
so that each is illuminated by a flash as the 
carrier passes over the lamp. 

The photo convenor has two groups of 
photo cells. One group 39 responds to bright- 100 
dark reflection and is disposed over the 
trajectory of the closed lower ends of the 
test vessels where non-transparent deposits 
of sediment 41 tend to accumulate. The 
other group of photo cells 40 is disposed 105 
over the trajectories of those parts of the 
vessels where clear liquid 42 is likely to 
occur after the sediment has accumulated at 
the closed ends. Cells 40 respond to dark- 
bright reflection. Thus the centrifuging pro- 110 
cess can be monitored as it occurs to deter- 
mine the state of the contents of the vessels, 
that is the degree of accumulation of sedi- 
ment 41 and the clarity of the liquid 42. 
The two groups of cells improve the sensi- 115 
tivity of the monitoring procedure and their 
responses can be combined by logic circuitry 
and switches to give a single control signal 
which is arranecd when prc-determined elec- 
trical conditions are satisfied to trigger the 120 
halting of the centrifuge. Thus the duration 
of centrifuging is controlled automatically. 

WHAT I CLAIM IS: — 

1. A vessel carrier for receiving test 
vessels such as, for example, test-tubes for 125 
use in centrifuges, the carrier being capable 
of being pivotably suspended on a centrifuge 
head when the carrier is in use, the means 
of suspension including lateral bearing pins 



5 1,243,944 5 
c . 

provided on the carrier and arranged to be beakers is/ are formed of plastics material 

located in bearing grooves in the said head, resistant to chemicals. 55 

said carrier being characterised by a U- 12. A vessel carrier as claimed in Claim 

shaped stirrup which includes a base plate 1 1 in which a pair of opposite side walls of 

5 provided with upstanding arms on which the the beaker is formed with grooves to receive 

bearing pins are mounted adjacent to the the arms of the stirrup. 

free ends of said arms, a beaker for inser- 13. A vessel carrier as claimed in any 60 

tion in a positive locking manner in said one preceding Claim in which the beaker or 

stirrup, and a test vessel holding frame for beakers is /are formed of transparent ma- 

10 insertion in the beaker, said holding frame terial. 

having side walls formed with through open- 14. A vessel carrier as claimed in any 

ings or windows in lower portions thereof. one preceding Claim in which the vessel 65 

2. A vessel carrier as claimed in Claim holding frame has a hollow body and a.sub- 
1 in which the base plate and arms are formed stantially cube or cuboid shape formed with 

15 as a non-dismantable one piece unit. the openings or windows in the side walls 

3. A vessel carrier as claimed in Claim 1 thereof, the frame has a base and a solid 

in which the base plate is rivetted, screwed upper part formed with substantially perpen- 70 

or otherwise positively locked to the arms or dicular through bores disposed in rows, and 

materially attached to the arms, for example each bore is arranged to receive a test vessel 

20 by welding. therein. 

4. A vessel carrier as claimed in any one 15. A centrifuge in combination with a 

of Claims 1 to 3 in which the bearing pins vessel carrier as claimed in any one preced- 75 
are screw mounted on the arms or rivetted ing Claim in which at least one photo con- 
to the arms. vertor is mounted above a trajectory traced 
25 5. A vessel carrier as claimed in any one by the vessel carrier when the centrifuge is 
of Qairns 1 to 4 in which the stirrup is in use and corresponding to said photo con- 
formed of plastics material. vertor is a stroboscopic lamp disposed below 80 

6. A vessel carrier as claimed in any one said trajectory and arranged to emit light 
of Claims 1 to 4 in which the stirrup is in flashes or pulses at a frequency adapted 

30 formed of light metal. to the speed of centrifuging. 

7. A vessel carrier as claimed in any 16. A centrifuge as claimed in Claim 15 
one of Qakns 1 to 6 in which the stirrup is in which the photo convertor comprises two 85 
provided with an upper frame mounted on groups of photo-cells, one group being re- 

the arms to surround one or more beakers sponsive to bright-dark reflection and the 

35 inserted into the stirrup, and the base plate other responsive to dark-bright reflection, 

is provided with flanges for holding the in- and logic circuitry is arranged to give a 

serted beaker or beakers in position. control signal dependent on the responses of 90 

8. A vessel carrier as claimed in any one the two groups. 

of Claims 1 to 6 in which the base plate is 17. A vessel carrier for use in a centri- 

40 provided with a trough for receiving the fuge substantially as hereinbefore described 

lower part of an inserted beaker or beakers, with reference to and as illustrated in Figs. 

9. A vessel carrier as claimed in any one 1 to 6 and 9 to 11. 95 
preceding Claim in which the stirrup is 18. A centrifuge in combination with a 
dimensioned to simultaneously receive and vessel carrier as claimed in any of Claims 1 

45 carry a plurality of beakers and /or vessel to 15 or Claim 17. 

holding frames. 19. A centrifuge in combination with a 

10. A vessel carrier as claimed in any vessel carrier substantially as hereinbefore 100 
one preceding Claim in which the stirrup is described with reference to and as illus- 
arranged to receive a beaker dimensioned ' trated in Figs. 1 to 12. 

50 to simultaneously receive and hold a plural- 
ity of vessel holding frames. J. OWDEN O'BRIEN & SON, 

11. A vessel carrier as claimed in any Chartered Patent Agents, 
one preceding Claim in which the beaker or Manchester, 2. 
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